The dielectric permittivity of Bi 7−x La x Ti 4 NbO 21 ͑x = 0 -1.75͒ ceramics at ambient temperature is stable in a wide range of frequencies and can be modulated from 150 to 320 by compositional modification. With increasing La 3+ content, both the phase transition temperatures downshift and the phase transition peaks become diffusive when x ജ 1.00. The P-E hysteresis loops indicated that the remanent polarization 2P r of Bi 6.5 La 0. Since the discovery of intergrowth bismuth layerstructured ferroelectrics, 1 their unique natural superlattice structures have stimulated increasing attention both from a fundamental perspective and a device application viewpoint.
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2-6 However, the structure-property optimization still needs to be performed. In this letter, we report the dielectric and ferroelectric properties of La-doped intergrowth Bi 7 Ti 4 NbO 21 ceramics. It was found that appropriate incorporation of lanthanum into Bi 7 Ti 4 NbO 21 resulted in a larger dielectric permittivity at ambient temperature and remanent polarization. The site variation of La 3+ ions dopant was also discussed.
The wafer specimens of Bi 7−x La x Ti 4 NbO 21 ͑x = 0.00, 0.25, 0.50, 0.75, 1.00, 1.25, 1.50, 1.75͒ with a diameter of 13 mm and a thickness of 1 mm were prepared by conventional solid-state reaction method. Appropriate amounts of high purity raw materials ͑in which excess Bi 2 O 3 of 2 mol % out of the stoichiometry was added to compensate for the volatilization of bismuth oxide during sintering at high temperatures͒ were first mixed and presintered at 900°C for 7 h, then pressed into pellets and sintered at 1100-1180°C in air for 2 h. The x-ray diffraction ͑XRD͒ patterns of sintered specimens were recorded using Cu K␣ radiation in a Rigaku D/max-2550V diffractometer. All the recorded peaks of the samples can be indexed as monophase compounds with the same crystal structure and no second phases were detected. For electrical measurements, platinum electrodes were applied after pellet surfaces being polished ͑ϳ0.4 mm thickne ss for the hysteresis loop measurement͒. The dielectric properties of the specimens were measured by an HP4194A in air at a heating rate of 3°C / min. The ferroelectric properties were evaluated by a standard ferroelectric test system ͑TF Analyzer 2000 FE-Module͒. Fourier transform ͑FT͒-Raman spectra were recorded on a Nicolet Nexus 950 bench equipped with a Raman module, a 1064 nm Nd: YVO 4 excitation laser, and a Ge detector. The spectra were measured at room temperature in the range of 3700-100 cm −1 with a resolution of 1 cm −1 . Figure 1 shows the dielectric permittivity of Bi 7−x La x Ti 4 NbO 21 ceramics as a function of frequency from 100 Hz to 5 MHz at ambient temperature. It can be seen that the dielectric permittivity is almost constant in a wide range of frequencies. Furthermore, the dielectric permittivity Ј varies with the increase of La 3+ doping content. It can be varied from 150 to 320, and the permittivity modulation is prominent when x ജ 0.75. Correspondingly, the variation of the dielectric loss tan ␦ with La 3+ content is of the same trend as that of the dielectric permittivity. The dielectric loss is lower than 0.04, for all the samples at frequencies larger than 1 kHz. Figure 2 shows the temperature dependence of dielectric permittivity Ј and dielectric loss tan ␦ for intergrowth 7 The diffusiveness of the phase transition peaks occurred at x Ͼ 0.75 implies that there is site disorder in Bi 7−x La x Ti 4 NbO 21 ceramics ͑x = 1.00, 1.25, 1.50, 1.75͒. 8 Both the decrease of the phase transition temperatures and the diffusiveness of the phase transition peaks contribute to the apparent compositional modulation of the dielectric permittivity at ambient temperature. Additionally, the dielectric loss tan ␦ in Fig. 2 increases rapidly at high temperatures. This case is aggravated by the La 3+ doping. Fortunately, the dielectric loss increases little when temperature is below 500°C, which is of benefit to the high electric field polarization experiment. Figure 3 shows the dependence of the double remanent polarization 2P r on La 3+ doping content x measured at 150°C. It can be seen that the 2P r increases firstly and then decreases with the increase of x. The maximum value of 2P r , 24.4 C/cm 2 , is obtained at x = 0.50 ͑the inset is the corresponding ferroelectric hysteresis loop͒. Meanwhile, the coercive field E c decreases with increasing x. Therefore appropriate La 3+ doping can enhance the remanent polarization of intergrowth Bi 7 Ti 4 NbO 21 ceramic.
To understand the La 3+ doping effects on dielectric and ferroelectric properties from the structural point of view, Raman scattering was employed to probe the variation of phonon vibration modes. Figure 4 shows the Raman spectra, and 
